Formation of mixed viral pseudotypes among the enveloped RNA viruses was first observed between a rhabdovirus, vesicular stomatitis virus (VSV), and a paramyxovirus, simian virus 5 (1) . This exchange involves only the viral glycoproteins and appears to occur during the process of budding out from the plasma membrane (1 1). Recently, Zavada reported the occurence of similar pseudotype formation between VSV and avian or murine RNA tumor viruses (22, 23) . These mixed particles contain the VSV genome completely coated by the surface glycoprotein antigens of RNA tumor viruses. The pseudotypes were identified by three criteria: (i) their resistance to neutralization by anti-YSV antiserum; (ii) their inability to initiate VSV plaques in cells with surface restrictions for the RNA tumor virus which donated the glycoprotein; and (iii) their susceptibility to antiserum against the specific RNA tumor viruses.
Our objective was to confirm Zavada's observations and then to use VSV pseudotypes as a probe to study the major genetic locus of resistance in mice to RNA tumor viruses, Fv-1 (5, 9). Fv-1 maps on chromosome 4 (linkage group VIII) (14) (21) . Medium from these cells contained M-MuLV at approxi-659 mately 5 x 105 PFU/ml as determined by the XC assay (8, 15) . JLS-V11 cells were superinfected with purified cloned VSV (17) at an input multiplicity of 0.1 for 18 h at 37 C. The medium was harvested and assayed for VSV plaques on Chinese hamster ovary (CHO) cells or JLS-V9 cells. The latter cells are identical to JLS-V11 cells except that they have never been infected with M-MuLV and are not producing detectable murine leukemia virus (MuLV) (21) . VSV from JLS-V11 cells had a titer of 1.12 x 108 PFU/ml on JLS-V9 cells. Neutralization of this preparation by rabbit antiserum made against VSV revealed that 1/1,000 of the plaques on JLS-V9 cells were initiated by VSV particles which were resistant to neutralization by antiserum ( JLS-V9 and JLS-Vll cells were grown as monolayers in the same medium as CHO cells in suspension (16) .
VSV grown in either JLS-V1l or JLS-V9 cells was tested against antiserum essentially by the plaquereduction technique of multiplicity analysis (3) . In summary, VSV was adjusted to a titer of 2 x 107 PFU/ml and mixed with an equal volume of medium containing rabbit anti-VSV antiserum at the indicated dilutions. Control mixtures were made containing normal rabbit serum. The mixtures were incubated for 1 h at 37 C and then diluted and plated on either JLS-V9 cell monolayers or CHO cell monolayers. The plaque assay on both cell types was performed as described previously for CHO cells (16 (12 (23) , demonstrates that across species barriers a true surface restriction does exist. Also, with avian tumor viruses surface resistance is evident (20) . The VSV pseudotypes thus allow one to readily distinguish two types of cellular resistance to RNA tumor viruses.
Further experiments using a variety of cell genotypes and using antiserum directed against specific MuLV strains are in progress. Of particular interest is the possibility of forming not only pseudotypes containing VSV genomes but also of forming particles containing MuLV genomes coated by VSV antigens. We are presently testing for the existence of these pseudotypes in our viral preparations.
